background Area deprivation negatively affects health and lifestyles, among which child behaviours. The latter may aggravate the effects of area deprivation on parental health due to higher rates of parenting stress. However, evidence on the influence of the living environment on parenting stress is mostly lacking. The aim of this study was to examine the impact of area deprivation and urbanization on the occurrence of parenting stress.
problems over time, while high child behaviour problems increase parenting stress. Increased parenting stress is particularly associated with externalising behaviour problems in children. 5, 6 Child behavioural problems occur more frequently among young adolescents in deprived areas than in favourable areas. [7] [8] [9] [10] According to a review on the influence of the neighbourhood context on child and adolescent health, neighbourhood socioeconomic characteristics explained 11% of the variation in child behavioural problems. 11 Area deprivation is considered to be an important factor in explaining differences in population health and lifestyles. 12 It is associated with neighbourhood stressors such as crime, housing density, poor housing quality, antisocial behaviour due to alcohol and drug misuse, green area quality, and social participation. 13, 14 Neighbourhood structural characteristics (e.g. poverty and instability) could have a negative impact on collective efficacy. Less social cohesion and informal social control may result in less means to cope with parenting stress within families. Moreover, the availability of social and material collective resources (e.g. health services and amenities, and social support) may protect against and solve parenting stress. The latter may be available to a lesser degree in deprived areas. 15 Therefore, consistent with child problem behaviour, parenting stress is also likely to occur more often in deprived areas.
To date, no research has been conducted on whether area deprivation has an independent effect on parenting stress over and above the effect of individual-level variables. Earlier research mainly focused on the effects of area deprivation on health and lifestyle outcomes in urbanised areas.
The impact of area deprivation in urbanised area might be differ between rural and urban regions, e.g. in urban areas the high population density may aggravate the accumulation of problems, whereas this would be less the case in rural areas. 16, 17 However, research has demonstrated that the relationship between child behavioural problems and area deprivation do not differ in mixed urban and rural areas. 10 Whether urbanization modifies the effect of area deprivation on parenting stress remains unknown.
The aim of this paper is to assess the impact of area deprivation and urbanization on the occurrence of parenting stress. Furthermore, the contribution of child and family factors to these differences will be evaluated. 28 The impact of area deprivation on parenting stress mETHods Procedure and sample Data were collected during the 2008-2009 school year within a preventive child healthcare (PCH) setting, which is offered periodically and free of charge to all Dutch children. Three PCH organisations covering three provinces in the north of the Netherlands (i.e. Drenthe, Fryslân and Groningen) participated in the study. The birth cohort size of primary school children in the study area was 19,176. Although it is not obligatory, more than 95% of the parents visit the well-child clinics.
Along with the invitation for a routine health examination by the PCH, a random sample of 14 648 parents of children aged 9-11 years received a screening questionnaire on parenting stress and child psychosocial problems; in a next step, they were offered parenting support in case of problems, as part of a randomised controlled trial on its effectiveness. 18 We obtained crosssectional data from 9453 parents (response: 65%). The participating parents and children did not substantially differ from the total population regarding family composition, work situation of the parents, and child gender. However, immigrant children were under-represented and highly educated parents were over-represented in the sample. 19 The study was approved by the local Medical Ethical Committee.
measures
Area deprivation was measured by the national area deprivation score per neighbourhood as published by the Dutch Social and Cultural Planning Office 10, 20 This score was based on unemployment, mean income and educational level per area. For the current study, the 2006 values for the summary factor were used. To assess the occurrence of parenting stress across the entire range of area deprivation areas were categorized into tertiles of deprivation: least deprived, medium deprived and most deprived ( Table 2 ). Urbanization was determined by the number of residential addresses within 3.14 square kilometres (i.e. by drawing a circle with a radius of one kilometre around each address). 21 Following the guidelines of Statistics Netherlands, the threshold was set at over 1000 being urban, with the rest rural. Parenting stress was measured using a subscale of the Dutch Parenting Stress index (PSI). 22 Eleven items on parenting-related depression and stress (Cronbach's α =.73) were scored on a sixpoint scale (1=totally disagree, 2=disagree, 3=slightly disagree, 4=slightly agree, 5=agree, and 6=totally agree). A sum score (range 0-66) was dichotomised at the 90 th percentile.
Psychosocial problems in children were measured by the Strengths and Difficulties Questionnaire (SDQ) 23 (Cronbach's α =.82). This version of the SDQ has been validated in the Netherlands 24,25 for children aged 7 to 12. The questionnaire consists of 25 symptom items describing positive and negative aspects of child behaviour that can be allocated to 5 subscales of 5 items each: emotional symptoms, conduct problems, hyperactivity-inattention, peer problems, and pro-social behaviour. Each item has to be scored on a 3-point scale (0='not true', 1='somewhat true', and 2='certainly true'). A total SDQ Total Difficulties Score (TDS) can be calculated by aggregating the scores for the first four subscales (range 0-40). 29 Relevant child background characteristics concerned parental concerns about child behavioural and emotional problems (yes/no), psychosocial problems in at least one of the parents (yes/no), the country of birth of the child (Dutch, Non-Dutch), parental educational level (highest degree obtained by each parent), employment (at least one of the parents working more than 12 hours a week), financial situation (difficulties with managing income), family composition (two or single parent family) and family size (5 members or more).
data analyses
In the analyses, we first assessed differences in the occurrence of parenting stress by background.
Multilevel techniques, using ML Win 2.20, were applied to assess the degree of clustering by area. 26 The levels concerned were child and area. We fitted these two-level models with a random intercept for each neighbourhood to examine the associations between area deprivation and parenting stress before and after adjusting for individual-level child and family characteristics and socio-demographic variables. To estimate the size of the area-level clustering, the intraclass correlation (ICC) and the median odds ratio (MOR) were computed. The MOR quantifies the variation between clusters (the second-level variation) by comparing two persons from two randomly chosen, different clusters. It shows the extent to which the individual probability of having parenting stress is determined by residential area. If the MOR is 1, there is no area-level variation. A high MOR means considerable inter-cluster variation. 27 
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The impact of area deprivation on parenting stress rEsulTs The data concerned 9453 children living in 735 areas. In comparison with the mean socioeconomic (SE) position of the Netherlands, the SE position of the study region was unfavourable. Mean area deprivation in the study region was .37 (SD=.91) compared with .00 (SD=1.00) for the Netherlands as a whole. Of the sample, 76.4% lived in rural areas, with the rest living in urbanised areas. The questionnaire was completed by the child's primary caregiver or givers: 77.8% were mothers, 7.1% were fathers, and 13.8% of parents completed the questionnaire together. The remaining caregivers (0.3%) were classified as 'other relatives' of the child and 0.8% of the respondents did not specify their relationship with the child. The mean age of the children concerned was 10.13 (SD=.776), 50.2% were female, 10.2% of the children were part of a single-parent family, 98.2% were born in the Netherlands, and 90.9% of the children had both parents born in the Netherlands. The distribution of most child and parent background characteristics, including child psychosocial problems, was less favourable in deprived areas (Table 1) . The rates of parenting stress were higher in single-parent families, parents with low levels of education, parents of immigrant children, and in the most deprived areas ( Multilevel logistic regression analyses revealed that the prevalence rate of parenting stress increased by area deprivation (Table 3) . Parenting stress was reported statistically significantly more often in the most deprived areas (Table 1 ). After adjustment for child psychosocial problems (SDQ), the relationship between parenting stress and area deprivation lost its statistical significance. The impact of area deprivation on parenting stress further decreased after adjustment for parental concerns about child behavioural and emotional problems. Adjustment for other individual-level factors of importance, i.e. psychosocial problems of the parents, large family size, low educational level of the mother, and child immigrant, showed no further decrease of the impact of area deprivation on parenting stress. .
MOR indices showed a relatively small clustering by area, but the MOR increased when factors
at the individual level, particularly child problem behaviour, were added. Urbanization did not modify the effect of area deprivation on changes in parenting stress. Thus, the impact of area deprivation on parenting stress did not vary between urban and rural areas. 34 The impact of area deprivation on parenting stress 
disCussion
This study showed that parents in deprived areas more frequently have parenting stress than parents in more favourable areas. Urbanization had no effects on the relationship between area deprivation and parenting stress. Parenting stress in the medium and most deprived areas differed from the least deprived areas. Furthermore, there was some clustering of parenting stress by area though not statistically significant. This might suggest that the context of these areas contributes to parenting stress. Area-clustering increased when child and family characteristics were taken into account, but changes is in the MOR were small and likely to be due to chance variation.
The prevalence of both parenting stress and child psychosocial problems is higher in deprived areas. Child problem behaviour and parenting stress were associated and parents of children with an SDQ score in the clinical range were most likely to report parenting stress. Child problem behaviour and parental concerns about their behavioural and emotional problems explained a substantial part of the differences due to area deprivation on parenting stress.
This study is among the first to examine whether area deprivation affects the occurrence of parenting stress. The results of this study are in line with other studies of the significance of area deprivation on, for instance, child behavioural problems 7-9 and health risk behaviour in general 14, 28, 29 . In the present study, child psychosocial problems accounted for variance in parenting stress more than neighbourhood-level factors did. This supports the hypothesis that parenting stress is mainly caused by child problem behaviour. 5, 30 The importance of information on parental concerns about child behavioural and emotional problems has been emphasized before in earlier research 31, 32 . Agreeing with a study on the impact of area deprivation on behavioural problems of adolescents in the north of the Netherlands 10 , this study found no differential effect of the level of area deprivation due to urbanization. This indicates that the effects of area deprivation impact on urban and rural areas, but this does not exclude the possibility that the routes to these effects differ by degree of urbanization. For instance, in urbanised areas a high density of problems could amplify these effects, whereas decreasing population sizes could play the same role in rural areas. Apparently, this requires additional study. The study region did not include the four largest Dutch agglomerations. This may have affected our findings since the scale and nature of area deprivation in big agglomerations may differ from that in provincial towns.
However, earlier research showed that differences by area deprivation in prevalence rates of child psychosocial problems did not vary between urban and rural areas. 9, 10 Interestingly, adjustment for individual-level factors, in particular child problem behaviour, did increase area clustering, while the association between area deprivation and parenting stress diminished. This suggests that variation by to area deprivation is largely explained by individual child characteristics. Area effects are not necessarily due to the characteristics of an area but may be connected to the people with similar health and lifestyles actually living in these areas (social selection). 33 
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The impact of area deprivation on parenting stress
Area deprivation was associated with parenting stress but the association of area deprivation with child psychosocial problems was stronger (Table 3) .A possible interpretation is that neighbourhood-level factors in deprived areas buffer the effect of child problems on the parenting experience. At the community level, social support and social cohesion could result in a lower likelihood of disorder in an area. 34 Since these mechanisms are mostly associated with affluent areas, this is unlikely.
A lack of institutional resources owing to geographic variations in the availability of institutional resources, e.g. (mental) health services, may contribute to area differences in health and lifestyle. 16 However, in the Netherlands, well-child care clinics are freely accessible to all parents and children, which could affect the experienced levels of parenting stress. Within this setting, increasing attention is paid to parenting problems and parenting support particularly targets groups with low socioeconomic status. 35 Further exploration of buffering mechanisms in relation to parenting stress in deprived areas is needed.
People living in deprived areas have to cope with a variety of everyday concerns, such as limited means and more negative life events (e.g. unemployment, divorce, isolation). 36 Parenting stress could be a minor concern but also an additional cause of shame. In addition, norms and collective efficacy in child rearing or managing child problem behaviour could be insufficient in deprived areas (e.g. a lack of social control and disapproval of antisocial behaviour). 16 Parents living in these areas may feel that their situation does not deviate from the norm because neighbours encounter similar parenting problems. Thus, parents in deprived areas may experience relatively less stress given a certain level of child problems since these problems do not seem to exceed the problems that their neighbours face with their children (i.e. the area norm regarding child psychosocial problems). This process similar then resembles that of not feeling poor when everyone is poor, i.e. people assessing their relative deprivation. Moreover, norms regarding parenting stress and child problem behaviour in deprived areas could be different from scientific or professional standards.
Future research is required to explore parental norms regarding child rearing and managing child problem behaviour in deprived areas.
study strengths and limitations
This study's large sample size and high response rate were important strengths. Comparison of the demographic characteristics of the participating parents and children with normative population data showed no significant differences for child and parent factors.
A limitation is that the data on differences between neighbourhoods was limited to the deprivation score and the degree of urbanization. We did not have information on neighbourhood stressors, mediating factors, and norms and attitudes concerning parenting and parenting stress. 16, 37, 38 Future research should include these factors since they might play an important buffering role in the relationship between area deprivation and parenting stress, possibly leading to an underestimation of the prevalence of parenting stress. Furthermore, parent-reported child psychosocial problems may be influenced by the emotional state of the parent. Earlier research 37 among distressed parents showed a discrepancy between the number of parent-reported child psychosocial problems and the children's self-report. 39 Multi-informant assessments of child psychosocial problems (e.g. by CHP's and teachers) in future research may provide evidence on whether such information bias indeed occurs.
study implications
This study reveals differences in the occurrence of parenting stress by area deprivation irrespective of the degree of urbanization. Child health professionals aiming at the reduction of parenting stress should be sensitive to the problems and concerns of the parents, as well as to child problem behaviour in both urbanised and rural deprived areas. Screening for child psychosocial problems is often a part of routine well-child care clinics by child health professionals (CHPs). This offers an ideal opportunity to verify the latent presence of related parenting stress.
To this end, reliable and valid instruments to identify suspected parenting stress or the need for parenting support are required, as well as evidence-based parenting support interventions.
Prevention does not only concern child healthcare. Since stress-buffering mechanisms are likely to manifest themselves at the neighbourhood level, public policies concerned with the social and physical environment of residents (e.g. social welfare, justice and safety, infrastructure and the environment) can also play an important role. 40 Community-based interventions could be the most efficient and should not only target individuals but also their social context. A community approach requires accurate mapping and knowledge of the characteristics of deprived areas.
Properly targeted interventions could contribute to reducing the burden of disease due to parenting stress and related child psychosocial problems. This study shows great potential to improve both parental and child health in this way.
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The impact of area deprivation on parenting stress is similar in urban and rural areas.
• Both parental and child health may be improved by parenting support in deprived areas.
